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(54) (Title of the Invention) Head slider supporting device and its processing method and disk device 


(57) (Abstract) 

(Problem) To provide a head slider supporting device 
with a thin suspension spring as a head supporting mecha- 
nism for a disk storage device, and a processing method 
and disk device thereof. 

(Constitution) Ribs 13 are established on rigid body part 
11 of suspension spring 10, and these ribs function to in- 
crease the rigidity of this part. These ribs 13 are formed by 
changing the thickness of a single plate material by per- 
forming half etching on a single metal plate. 
(EFFECT) The suspension spring can be made thin due to 
the ribs of the rigid body part, enabling high-density disk 
mounting. Moreover, in addition to the out-of-plane rigid- 
ity of the suspension spring, the ribs have the effect of 
increasing the in-plane rigidity and the torsional rigidity of 
the spring, so it is possible to realize a high characteristic 
frequency for the head support system. Furthermore, stress 
concentration induced on the suspension spring can be 
relieved due to the ribs, and it is thus possible to reduce 
variation in slider load. 


[see source for figure] 


10: suspension spring 
1 1 : rigid body part 
12: spring part 
13: ribs 
14: flat part 
15: print sheet 
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(Scope of Patent Claims) 

(Claim 1) A head slider supporting device comprising a 
suspension spring that consists of a rigid body part and a 
spring part in which a magnetic head slider is attached to 
the front tip through a gimbal spring and the back end is 
fixated through said spring part, wherein said rigid body 
part and said spring part of said suspension spring are 
formed by partially changing the thickness of a single 
member using half etching. 

(Claim 2) A head slider supporting device according to 
Claim 1, wherein said rigid body part of said suspension 
spring comprises ribs formed by half etching. 
(Claim 3) A head slider supporting device according to 
Claim 1 , wherein said suspension spring has parts with at 
least three different thickness levels formed by repeating 
half etching processes. 

(Claim 4) A head slider supporting device according to 
Claim 1, wherein ribs in the width direction or a section 
with an intermediate thickness between that of said rigid 
body part and said spring part are formed on the boundary 
section of said rigid body part and said spring part of said 
suspension spring using half etching. 
(Claim 5) A head slider supporting device according to 
Claim 1 , wherein said gimbal spring is processed as a unit 
with said suspension spring using half etching. 
(Claim 6) A head slider supporting device according to 
Claim 1, wherein the plate thickness of the slider attach- 
ment part of the gimbal spring is made greater than that of 
the flexible part, and said gimbal spring is processed as a 
unit with said suspension spring using half etching. 
(Claim 7) A disk device equipped with a head slider sup- 
porting device according to Claim 1, which magnetically 
or optically records or reproduces information. 
(Claim 8) A processing method for a head slider support- 
ing device comprising a suspension spring that consists of 
a rigid body part and a spring part in which a magnetic 
head slider is attached to the front tip through a gimbal 
spring and the back end is fixated through said spring part, 
wherein said rigid body part and said spring part of said 
suspension spring are formed by processing a single plate 
material to have partially differing plate thicknesses using 
half etching. 

(Claim 9) A processing method for a head slider support- 
ing device according to Claim 8, wherein said gimbal 
spring is processed as a unit with said suspension spring 
using half etching. 

(Claim 10) A processing method for a head slider support- 
ing device according to Claim 8, wherein the plate thick- 
ness of the slider attachment part of the gimbal spring is 
made greater than that of the flexible part, and said gimbal 
spring is processed as a unit with said suspension spring 
using half etching. 


(Detailed Description of the Invention) 
(0001) 

(Industrial Field of Application) The present inven- 
tion relates to a head slider supporting device and its proc- 
essing method and disk device. More specifically, the pre- 
sent invention relates to a head supporting mechanism and 
a head slider supporting device that stabilizes the operation 
of the head supporting mechanism, and a processing 
method and disk device thereof. 
(0002) 

(Prior Art) As described in Japanese Unexamined Patent 
Application Publication Hl-277380, the rigid body part of 
suspension springs in conventional disk devices is com- 
posed of a flange formed by bending a thin metal plate 
into an approximately right angle. 

(0003) Moreover, a method in which the rigid body part of 
a suspension spring is formed by overlapping multiple 
plate materials is described in Japanese Unexamined Pat- 
ent Application Publication S59-2 13066. Furthermore, a 
method in which a rigid body part is formed on a suspen- 
sion spring by establishing ribs on overlapping plate mate- 
rials using half etching is described in Japanese Unexam- 
ined Patent Application Publication S63-261584. 

(0004) (Problem to be Solved by the Invention) 

As described above, the rigid body part of conventional 
suspension springs was created by forming a flange by 
bending a thin metal plate into an approximately right 
angle, but with this method, a certain flange height was 
required in order to obtain functionally sufficient out-of- 
plane rigidity. However, disk intervals are progressively 
decreasing in step with increases in disk device mounting 
density, and this leads to the demand for a low profile sus- 
pension spring. It was therefore difficult to achieve this 
with conventional methods in which rigid body parts were 
composed of flanges. 

(0005) Moreover, with regard to the oscillation character- 
istics of suspension springs, although the out-of-plane 
rigidity of the suspension spring is increased as a result of 
the aforementioned flange, the torsional rigidity and in- 
plane rigidity of the suspension spring are not increased. In 
fact, in the torsional mode or in-plane mode, there was the 
problem in which the characteristic oscillatory frequency 
decreases due to the mass of the flange. Such decreases in 
the characteristic oscillatory frequency led to increases in 
oscillation of the head and restrictions of the servo spec- 
trum, obstructing the stability and high-speed of operations 
in which the head writes information to the disk. 

(0006) Moreover, the suspension spring has the function 
of providing the oscillatory force of the slider and a load 
for the purpose of balancing the slider, but because this 
load affects the slider surfacing level, load variation must 
be as small as possible. However, with conventional de- 
vices, stress tended to concentrate at the end of the flange 
due to displacement caused by the suspension spring at the 
time of mounting, and the plastic deformation induced in 
this part caused load variation. 
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(0007) The present invention was conceived in considera- 
tion of the aforementioned problems, and its purpose is to 
provide a head slider supporting device, processing 
method, and disk device capable of increasing the mount- 
ing density and capacity of record disks using a thin sus- 
pension spring, simplifying the processing operation of the 
suspension spring, and reducing fluctuation in the angle of 
bend or the vertical rigidity due to stress concentration at 
the time of processing and assembly, and can realize stable 
slider surfacing. 
(0008) 

(Means for Solving the Problem) In order to achieve 
the aforementioned objective, the present invention is a 
head slider supporting device comprising a suspension 
spring that consists of a rigid body part and a spring part in 
which a magnetic head slider is attached to the front tip 
through a gimbal spring and the back end is fixated 
through the spring part, wherein the rigid body part and 
the spring part of the suspension spring are formed by 
partially changing the thickness of a single member using 
half etching. Moreover, the aforementioned objective can 
be achieved by using a disk device that is equipped with 
the aforementioned head slider supporting device and 
magnetically or optically records or reproduces informa- 
tion. Furthermore, this objective can be achieved using a 
processing method for a head slider supporting device 
comprising a suspension spring that consists of a rigid 
body part and a spring part in which a magnetic head 
slider is attached to the front tip through a gimbal spring 
and the back end is fixated through the spring part, 
wherein the rigid body part and the spring part of the sus- 
pension spring are formed by processing a single plate 
material to half partially differing plate thicknesses using 
half etching. 
(0009) 

(Operation) With the configuration described above, it is 
possible to establish thick sections or ribs on the rigid 
body part of the suspension spring by partially changing 
the thickness of a single member using half etching. The 
necessary out-of-plane rigidity is thus secured, and it is 
therefore possible to give the suspension spring a substan- 
tially low profile. Moreover, the thick sections or ribs es- 
tablished on the rigid body part of the suspension spring 
function to increase the torsional rigidity and in-plane ri- 
gidity of the suspension spring, so it is possible to increase 
the characteristic values of torsional vibration or in-plane 
vibration of the head support system. 
(0010) It is also possible to establish ribs in the width di- 
rection on the boundary section of the spring part and the 
rigid body part of the suspension spring, so it is possible to 
discourage the concentration of stress that generates at the 
boundary at the time of assembly or slide surfacing. More- 
over, by making the thickness of the boundary an interme- 
diate thickness rather than using ribs, the rigidity changes 
of the suspension spring become continuous, and it is thus 
possible to avoid plastic deformation that is induced by 
stress concentration. 
(0011) 

(Examples of Embodiment) Before examples of em- 
bodiment of the present invention are described below, a 


reference example will be described using Figures 1 8 and 
19. 

(Reference Example) Figure 18 is an oblique perspective 
figure of the head support system of a disk device, and 
Figure 19 is a top view of this system. As shown in these 
figures, slider 3 is attached to the tip of suspension spring 

I through gimbal spring 2. Suspension spring 1 comprises 
rigid body part 4 and spring part 5, but because the plate 
thickness of suspension spring 1 is as thin as a few tens of 
//m, flange 6 is formed by bending the plate into an ap- 
proximately right angle in order to increase the out-of- 
plane rigidity of rigid body part 4. With this method, how- 
ever, the thickness of the entire suspension spring becomes 
large due to the incorporation of a flange, which obstructs 
the reduction of disk intervals for the purpose of increas- 
ing mounting density. Moreover, while the spring part has 
low out-of-plane rigidity, the flange part has high rigidity, 
so stress tends to generate at flange end 7 when the sus- 
pension spring is bent or mounted, and the resulting plastic 
deformation causes variation in the slider load. 

(0012) Several examples of embodiment of the present 
invention, which solves these problems, will be described 
below with reference to the drawings. Descriptions of por- 
tions that are structurally identical in all of the examples of 
embodiment below will be omitted. 

(Embodiment 1) Figure 1 is an oblique perspective figure 
showing a first example of embodiment of the present 
invention. Suspension spring 10 comprises rigid body part 

II and spring part 12, and rigid body part 11 comprises 
ribs 13 and flat part 14 that is sandwiched between each of 
the ribs 13. By masking the surfaces of ribs 13 on suspen- 
sion spring 10 and performing half etching on the remain- 
ing portions, it is possible to make the thickness of ribs 13 
larger than the plate thicknesses of spring part 12 and flat 
part 14. 

(0013) A cross sectional view showing A-A of Figure 1 is 
shown in Figure 2. As shown in this figure, in this exam- 
ple of embodiment, it is possible to make the thickness of 
the suspension spring smaller than in conventional cases in 
which flanges are used. Moreover, in order to avoid in- 
creases in the thickness of the suspension spring due to 
wiring, the wiring of the lead wires in this example of em- 
bodiment is performed using print sheet 15. 

(0014) Figure 3 is an example showing the low profile of 
the suspension spring, in which the rib height required to 
achieve the same out-of-plane rigidity as in cases in which 
flanges are established using ribs is calculated. Assuming 
the board thickness of the flange is 0.076 mm and the 
height is 0.7 mm, the height of the ribs may be approxi- 
mately 0.2 mm when the width is 1 to 2 mm, and it can be 
seen that the height can be reduced to approximately 30% 
of the case in which a flange is used. Moreover, in this 
example of embodiment, it is possible to increase the in- 
plane rigidity of ribs 13 by increasing the width, so it is 
also possible to increase the number of characteristic vi- 
brations of the in-plane mode of the head support system. 

(0015) (Embodiment 2) Figures 4 and 5 show a second 
example of embodiment of the present invention. Figure 4 
is an oblique perspective figure of this example of em- 
bodiment, and Figure 5 is a cross sectional view of B-B in 


Figure 4 showing the case in which ribs 23 are established 
on the bottom of suspension spring 20. The head support 
system is made even thinner a result of this example of 
embodiment, and it has the same effects as those of Em- 
bodiment 1. In the figures, symbol 21 is a rigid body part, 
22 is a spring part, 24 is a flat part, and 25 is a print sheet. 

(0016) (Embodiment 3) Figures 6 and 7 show a third ex- 
ample of embodiment of the present invention. Figure 6 is 
an oblique perspective figure of this example of embodi- 
ment, and Figure 7 is a cross sectional view of C-C in 
Figure 6. In this example of embodiment, ribs are estab- 
lished on both sides of the suspension spring in order to 
make the suspension spring thinner and increase the in- 
plane and torsional rigidity. As shown in the figures, ribs 
33 are established both on the top and on the bottom of 
suspension spring 30. The thicknesses of ribs 33 may dif- 
fer on the top and bottom of the suspension spring. Two 
half etching processes therefore become necessary, but by 
making the ribs that are shaped in this way small on the 
top and large on the bottom of the suspension spring, it is 
possible to make the profile of the head support system 
low and increase the in-plane rigidity of the suspension 
spring. The half etching of a thin plate runs the risk of 
generating deformations due to plate warping, but this can 
be reduced by establishing ribs 33 on both sides of the 
plate, as shown in the example of embodiment of Figure 6. 
In the figures, symbol 31 is a rigid body part, 32 is a 
spring part, 34 is a flat part, and 35 is a print sheet. 

(0017) (Embodiment 4) Figures 8 and 9 show a fourth 
example of embodiment of the present invention. Figure 8 
is a top view of this example of embodiment, and Figure 9 
is a cross sectional view of D-D in Figure 8. In order to 
prevent warping due to half etching in this example of 
embodiment, ribs 43 are established using half etching in a 
ladder formation on rigid body part 41 of suspension 
spring 40 in the width direction of the suspension spring. 
By establishing ribs in a ladder formation in this way, it 
becomes possible to reduce warping in both the length and 
width directions that occurs at the time of processing. 
Moreover, print sheet 45 is established on the side of sus- 
pension spring 40 in this example of embodiment. In the 
figures, symbol 42 is a spring part and 44 is a flat part. 

(0018) (Embodiment 5) Figure 10 is a top view of a fifth 
example of embodiment of the present invention. In this 
example of embodiment, the portion surrounded by ribs in 
Embodiment 4 shown in Figure 8 is made hollow. In this 
example of embodiment, the portion surrounded by ribs 53 
on suspension spring 50 is made hollow to form hollow 
parts 56. Two-stage half etching processes become neces- 
sary in order to do so, but it thereby becomes possible to 
reduce the weight of the system. In the figure, symbol 51 
is a rigid body part, 52 is a spring part, and 55 is a print 
sheet. 

(0019) Incidentally, while applying loads to the slider is 
one of the functions of the suspension spring, variation in 
load leads to variation in the surfacing of the slider, so it is 
necessary for the suspension spring to have as little load 
variation as possible. Plastic deformation, which is in- 
duced by stress concentration that arises as the time of 
processing or mounting, is a cause of load variation of the 
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suspension spring, but such suspension spring stress con- 
centration is likely to occur in the vicinity the spring part 
and the rigid body part boundary, which has discontinu- 
ous^ changing rigidity. Therefore, an example of em- 
bodiment that avoids such stress concentration will be 
described below. 

(0020) (Embodiment 6) Figure 1 1 is a top view showing a 
sixth example of embodiment of the present invention. 
Ribs 63 and 64 are established around rigid body part 61 
of suspension spring 60. As a result, stress is distributed 
around the vicinity of the boundary line of spring part 62 
and rigid body part 61, and stress concentration is thus 
avoided. Moreover, by making the height of rib 64, which 
cuts across the border of spring part 62 and rigid body part 
61, smaller than that of rib 63 by performing half etching 
twice, it is possible to reduce the discontinuity of rigidity 
at the boundary of the spring part and the rigid body part 
of the suspension spring, making it even less likely to pro- 
duce stress concentration. In the figure, symbol 65 is a 
print sheet and 66 is a hollow part. 

(0021) (Embodiment 7) Figure 12 is a top view of a sev- 
enth example of embodiment of the present invention. In 
this example of embodiment, small ribs 76 are distributed 
between rigid body part 71 and spring part 72 of suspen- 
sion spring 70. With this example of embodiment, it is 
possible to reduce changes in the rigidity of the spring part 
and the rigid body part of the suspension spring. In the 
figure, symbol 73 represent ribs in the length direction, 74 
is a flat part, and 75 is a print sheet. 

(0022) Examples of Embodiment 6 and 7 shown in Fig- 
ures 1 1 and 12 can be used in combination with any of the 
examples of embodiment shown in Figures 1, 4, 6, and 8. 
Moreover, the gimbal spring can be established as a unit 
with the suspension spring using half etching in any of 
these examples of embodiment. Such an example of em- 
bodiment is described below. 

(0023) (Embodiment 8) Figures 13 and 14 show an eighth 
example of embodiment of the present invention. Figure 
13 is an oblique perspective figure of this example of em- 
bodiment, and Figure 14 is an enlarged view of the gimbal 
spring. As shown in the figures, ribs 83 are established on 
rigid body part 81 of suspension spring 80 using half etch- 
ing, and gimbal spring 87 is formed on flat part 84 of rigid 
body part 81 using half etching. Gimbal spring 87 com- 
prises flexible part 87A and bonded part 87B that is 
bonded with slider 3, but because the gimbal spring is 
required to have low out-of-plane rigidity, it is desirable 
for the plate thickness of flexible part 87A of the gimbal 
spring to be thinner than that of spring part 82. 

(0024) In order to achieve this, ribs 83 of rigid body part 
81 of suspension spring 80 should first be masked, and 
half etching should be performed on the remaining por- 
tions. Parts other than flexible part 87A of the gimbal 
spring should then be masked, and half etching should be 
performed once more. Half etching may or may not be 
performed on slider bonding part 87B of gimbal spring 87, 
but keeping the plate thickness high without performing 
half etching causes the workability of the bonding of the 
gimbal spring and the slider to improve. In the figures, 
symbol 85 is a print sheet. 


(0025) (Embodiment 9) Figure 1 5 shows a ninth example 
of embodiment of the present invention as an enlarged 
figure showing the gimbal spring part formed as a unit 
with the suspension spring. By making the slider attach- 
ment part of the gimbal spring thick, interference between 
the suspension spring and the slider is prevented. As 
shown in the figure, this example of embodiment can be 
realized by first forming hollow part 96 using a first stage 
of etching, and then performing half etching on flexible 
part 97A of the gimbal spring and flat part 94 in the center 
of the suspension spring. The plate thickness of tongue- 
shaped part 97B of the gimbal spring to which slider 3 is 
attached is the same as ribs 93 of suspension spring 90, 
and gaps corresponding to the height of the ribs are formed 
between slider 3 and suspension spring 90, so it is possible 
to avoid interference between the slider and the suspension 
spring. 

(0026) Moreover, in this example of embodiment, ribs 93 
of suspension spring 90 are established on the end of the 
suspension spring in a formation such that they surround 
the gimbal spring. This plays the role of protecting flexible 
part 97A of the gimbal spring. Conventionally, stepped 
processing was performed on the end of the gimbal spring 
in order to avoid interference between the slider and the 
suspension spring or the gimbal spring, but such process- 
ing became unnecessary with this example of embodiment. 

(0027) (Embodiment 10) Figure 16 shows a tenth example 
of embodiment of the present invention. In the example of 
embodiment shown in Figure 15 above, there is a possibil- 
ity that there will be interference between the ribs 93 es- 
tablished on the bottom of the suspension spring and the 
slider 3 in cases in which the slider size is large, but such 
cases can be handled with the example of embodiment 
shown in Figure 16. In this example of embodiment, ribs 
103 are established both on the top and on the bottom of 
suspension spring 100, but there are no ribs on the bottom 
of gimbal spring 107, so it is possible to prevent interfer- 
ence between slider 3 and suspension spring 100 even 
when slider 3 is large. 

(0028) This example of embodiment can be realized by 
first forming hollow part 106 using a first stage of etching, 
and then simultaneously performing half etching on the 
bottom of ribs 103, half etching on the top of tongue- 
shaped part 107B of the gimbal spring, and half etching on 
the top and bottom of flexible part 107A of the gimbal 
spring as a second stage of etching. It is thus possible to 
implement the examples of embodiment of both Figures 
15 and 16 with a two-stage etching process. 

(0029) (Embodiment 11) Figure 17 shows an eleventh 
example of embodiment of the present invention, in which 
the lead wire from the head can be connected with the 
minimum distance by establishing lead wire terminals on 
the tip of the gimbal spring. The diameter of the lead wire 
from the magnetic head is a few tens of (im, but due to the 
problem in which the stable surfacing of the slider is hin- 
dered as a result of its rigidity, it was conventionally con- 
nected in a shape making a large arc. However, when the 
intervals between disk layers become small, the problem 
in which insulation is lost due to contact between the lead 
wire and the disk surface becomes more likely to arise. 
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The purpose of this example of embodiment is to solve 
this type of problem. 

(0030) As shown in the figure, suspension spring 110 
comprises ribs 111 and flat part 112. Hollow part 113 is 
formed on the end of flat part 112, and gimbal spring 1 14 
is formed by flexible part 114A and tongue-shaped part 
114B. Terminal 116 is established on top of insulating 
layer 115, which is formed on the tip of this gimbal spring 
1 14, and lead wire 118 from head 1 17 is connected to this 
terminal 116. Because there is no relative displacement 
between terminal 116 and terminal 120 of the head of 
slider 119, which is connected to tongue-shaped part 1 14B 
of the gimbal spring, terminal 1 16 and terminal 120 can be 
connected with the shortest possible distance between 
them. This example of embodiment shows the case in 
which there are four lead wires as an example in which an 
MR head is used, and this example of embodiment is par- 
ticularly effective in such a case. 

(0031) This example of embodiment can be realized by 
first forming hollow part 113 using a first stage of etching, 
and then simultaneously performing half etching on the 
bottom of ribs 1 1 1 on the suspension spring, half etching 
on the top of tongue-shaped part 114B of the gimbal 
spring, and half etching on the top and bottom of flexible 
part 1 14 A of the gimbal spring as a second stage of etch- 
ing. In other words, it is sufficient to perform the etching 
process twice. The wiring from terminal 1 16 on the gimbal 
spring to the suspension spring 1 1 0 side can be realized 
with a means such as printing print sheet 121 on flexible 
part 1 14A of the gimbal spring, 

(0032) 

(Effect of the Invention) With the present invention, it 
is possible to reduce the thickness of the suspension 
spring, so it is possible to improve the mounting density 
and increase the capacity of record disks. Moreover, it is 
possible to simplify the processing operation of the rigid 
body part of the suspension spring, which was convention- 
ally formed by bending, by using half etching. Further- 
more, with conventional bending operations, processing 
variation in the angle of bend and variation in vertical ri- 
gidity due to stress concentration at the time of processing 
or assembly were problematic, but these can be reduced 
with the present invention, and it is thus possible to realize 
stable slider surfacing. 
(Brjef Description of the Drawings) 
(Figure 1) Figure 1 is an oblique perspective figure show- 
ing a first example of embodiment of the present inven- 
tion. 

(Figure 2) Figure 2 is a cross sectional view showing the 
A-A cross section of Figure 1 . 

(Figure 3) Figure 3 is a drawing that shows the rib height 
required in Embodiment 1 in order to achieve the same 
out-of-plane rigidity as with a flange. 
(FIGURE 4) Figure 4 is an oblique perspective figure show- 
ing a second example of embodiment of the present inven- 
tion. 

(Figure 5) Figure 5 is a cross sectional view showing the 
B-B cross section of Figure 4. 


(FIGURE 6) Figure 6 is an oblique perspective figure show- 
ing a third example of embodiment of the present inven- 
tion. 

(FIGURE 7) Figure 7 is a cross sectional view showing the 
C-C cross section of Figure 6. 

(FIGURE 8) Figure 8 is a top view showing a fourth exam- 
ple of embodiment of the present invention. 
(Figure 9) Figure 9 is a cross sectional view showing the 
D-D cross section of Figure 8. 

(FIGURE 10) Figure 10 is a top view showing a fifth exam- 
ple of embodiment of the present invention. 
(FIGURE 1 1 ) Figure 1 1 is a top view showing a sixth ex- 
ample of embodiment of the present invention. 
(FIGURE 12) Figure 12 is a top view showing a seventh 
example of embodiment of the present invention, 
(Figure 13) Figure 13 is an oblique perspective figure 
showing an eighth example of embodiment of the present 
invention. 

(Figure 14) Figure 14 is an enlarged view of the relevant 
parts of Embodiment 8. 

(FIGURE 15) Figure 15 is an explanatory diagram of a 
ninth example of embodiment of the present invention. 
(Figure 16) Figure 16 is an explanatory diagram of a tenth 
example of embodiment of the present invention. 
(Figure 17) Figure 17 is an explanatory diagram of an 
eleventh example of embodiment of the present invention. 
(Figure 18) Figure 18 is an oblique perspective figure 
showing a reference example in which a flange is formed 
by bending. 

(FIGURE 19) Figure 19 is a top view for the purpose of 
explaining the problems with the reference example. 
(Explanation of References) 

1 suspension spring 

2 gimbal spring 

3 head slider 

4 rigid body part 
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5 spring part 

6 flange 

7 flange end 

10, 20, 30, 40, 50, 60, 70, 80 suspension springs 
11,21,31,41,51,61,71,81 rigid body parts 

1 2, 22, 32, 42, 52, 62, 72, 82 spring parts 

13, 23, 33, 43, 53, 63, 64, 73, 83 ribs 

1 4, 24, 34, 44, 54, 74, 84 flat parts 
15,25,35,45,55,65,75,85 . print sheets 


56, 66 

hollow parts 

76' 

rib 

87 

gimbal spring 

87A 

flexible part 

87B 

slider bonding part 

90, 100 

suspension springs 

93, 103 

ribs 

94 

flat part 

96, 106 

hollow parts 

97, 107 

gimbal springs 

97 A, 107 A flexible parts 

97B, 107B tongue-shaped 

110 

suspension spring 

111 

rib 

112 

flat part 

113 

hollow part 

114 

gimbal spring 

114A 

flexible part 

114B 

tongue-shaped part 

115 

insulating layer 

116 

terminal 

117 

head 

118 

lead wire 

119 

slider 

120 

terminal 

121 

print sheet 


(Figure 1) 
[see source for figure] 


10: suspension spring 
1 1 : rigid body part 
12: spring part 
13: ribs 
14: flat part 
15: print sheet 


(Figure 2) 
[see source for figure] 


(Figure 5) 
[see source for figure] 
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(Figure 3) 
[see source for figure] 


(Figure 7) 
[see source for figure] 


Rib height [vertical axis] 
Flange height [horizontal axis] 


(Figure 9) 
[see source for figure] 


(Figure 14) 
[see source for figure] 


(Figure 4) 87A: flexible part 

87B: slide bonding part 

[see source for figure] 


(Figure 6) 
[see source for figure] 
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(Figure 8) 
[see source for figure] 


(Figure 10) 
[see source for figure] 
56: hollow part 


(Figure 11) 
[see source for figure] 
66: hollow part 
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(Figure 12) 
[see source for figure] 
76: ribs 


(Figure 13) 
[see source for figure] 
87: gimbal spring 


(Figure 15) 
[see source for figure] 
(E-E cross section) 

(First stage of etching) 

□ hollow part 
(Second stage of etching) 

H bottom half etching part 

■ non-etching parts 

(If the slide is sufficiently small) 

90: suspension spring 
93: ribs 
94: flat part 
96: hollow part 
97: gimbal spring 
97A: flexible part 
97B: tongue-shaped part 
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(Figure 16) 

[see source for figure] 

(F-F cross section) 

□ hollow part (First stage of etching) 
i| bottom half etching part 

fj top half etching part (Second stage of etching) 
| top and bottom half etching parts 
■ non-etching parts 

(If the slider is large) 


(Figure 17) 

[see source for figure] 

(G-G cross section) 

□ hollow part(l) 

H lower half etching 

§f upper half etching 

1 top and bottom half etching (2) 

(1) ... (First stage of etching) 

(2) ... (Second stage of etching) 

111: ribs 

1 14: gimbal spring 
114A: flexible part 
1 14B: tongue-shaped part 
115: insulating layer 
116, 120: terminals 
117: head 
118: lead wire 
119: slider 
121: print sheet 


(Figure 18) 

[see source for figure] 

1 : suspension spring 
2: gimbal spring 
3: head slider 
4: rigid body part 
5: spring part 
6: flange 
7: flange end 
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(Figure 19) 
[see source for figure] 
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